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PROBLEM TO BE SOLVED: To provide a complex 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compound circuit board to which it is the compound circuit board characterized by 
providing the following, and the aforementioned electrode is characterized by approaching 
relatively [ side / dielectric substrate / aforementioned ] in the position, and approaching 
relatively / side / magnetic-substance substrate / aforementioned ] in other different positions 
from the aforementioned position. Dielectric substrate. The magnetic-substance substrate 
arranged by separating this dielectric substrate and an interval. The electrode formed between 
the aforementioned dielectric substrate and the aforementioned magnetic-substance substrate. 
[Claim 2] The compound circuit board according to claim 1 to which the aforementioned 
electrode is characterized by being close or close at the aforementioned magnetic-substance 
substrate side in close to the aforementioned dielectric substrate, or other positions which are 
close and are different from the aforementioned position in a position. 

[Claim 3] The compound circuit board according to claim 1 or 2 characterized by arranging the 
matter which has a dielectric constant lower than the dielectric constant of this dielectric 
substrate between the electrodes and the aforementioned dielectric substrates near the 
aforementioned magnetic-substance substrate side. 

[Claim 4] The compound circuit board according to claim 1 . 2, or 3 characterized by forming the 
electrode near the aforementioned dielectric substrate side, and the electrode near the 
aforementioned magnetic-substance substrate side by one. 

[Claim 5] The compound circuit board according to claim 1. 2, or 3 to which the substrate which 
has the surface electrode through which it flowed by the through hole, and a rear-face electrode 
is characterized by being arranged between the aforementioned dielectric substrate and the 
aforementioned magnetic-substance substrate. 

[Claim 6] The compound circuit board according to claim 1, 2. 3, 4, or 5 characterized by forming 
capacitative element by the electrode near the aforementioned dielectric substrate side, and 
forming the inductance element by the electrode near the aforementioned magnetic-substance 
substrate. 

[Claim 7] The compound circuit board according to claim 1 to 6 which the dielectric substrate is 
arranged partially at the portion in which the electrode near the aforementioned dielectric 
substrate at least exists, or is characterized by arranging the magnetic-substance substrate 
partially at the portion in which the electrode near the aforementioned magnetic-substance 
substrate at least exists. 

[Claim 8] The non-reciprocal circuit element characterized by the bird clapper including the 
compound circuit board according to claim 6 or 7 which has two or more inductance element 
sections which cross mutually, and the capacitative-element section connected to this 
inductance element section, and the magnet for impressing a direct-current magnetic field. 
[Claim 9] The resonator characterized by having formed capacitative element and the inductance 
element by the electrode arranged between the aforementioned dielectric substrate of a claim 1 
or the compound circuit board given in seven, and the aforementioned magnetic-substance 
substrate, and constituting a resonance circuit. 

[Claim 1 0] The filter characterized by the bird clapper including a resonator according to claim 9 
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and the means for I/O connection. 

[Claim 11] The duplexer characterized by being the duplexer which comes to contain at least 
two filters, the means for I/O connection connected to each of this filter, and the means for 
antenna connection connected to the aforementioned filter in common, and at least one of the 
aforementioned filters being a filter according to claim 10. 

[Claim 12] The transmitter equipment characterized by the bird clapper including a duplexer 
according to claim 1 1 , the circuit for transmission connected to at least one means for I/O 
connection of this duplexer, the circuit for reception which are connected to at least one 
different means for I/O connection from the aforementioned means for I/O connection 
connected to this circuit for transmission, and the antenna which are connected to the means of 
the aforementioned duplexer for antenna connection. 

[Claim 13] The circuit module characterized by having at least one functional device formed 
using the compound circuit board according to claim 1 to 7. 

[Claim 14] The non-reciprocal circuit element characterized by being the non--reciprocal circuit 
element characterized by providing the following, approaching relatively [ side / dielectric 
substrate / aforementioned ] in the transmission-line portion of the aforementioned electrode, 
and approaching relatively / side / magnetic-substance substrate / aforementioned ] in the 
resonator portion of the aforementioned electrode. Dielectric substrate. The magnetic-substance 
substrate arranged by separating this dielectric substrate and an interval. The electrode which 
consisted of a resonator portion and a transmission-line portion, and was formed between the 
aforementioned dielectric substrate and the aforementioned magnetic-substance substrate. The 
magnet for impressing a direct-current magnetic field. 

[Claim 15] It sets into the transmission-line portion of the aforementioned electrode, and they 
are close to the aforementioned dielectric substrate, or the non-reciprocal circuit element 
according to claim 14 which is close and is characterized by being close or close in the 
resonator portion of the aforementioned electrode at the aforementioned magnetic-substance 
substrate side. 

[Claim 16] The non-reciprocal circuit element according to claim 14 or 15 characterized by 
arranging the matter which has a dielectric constant lower than the dielectric constant of this 
dielectric substrate between the resonator portions of an electrode and the aforementioned 
dielectric substrates near the aforementioned magnetic-substance substrate side. 
[Claim 17] The non-reciprocal circuit element according to claim 14, 15, or 16 to which the 
substrate which has the surface electrode through which it flowed by the through hole, and a 
reai^face electrode is characterized by being arranged between the aforementioned dielectric 
substrate and the aforementioned magnetic-substance substrate. 

[Claim 18] The non-reciprocal circuit element according to claim 14 to 17 which the dielectric 
substrate is arranged or is partially characterized by arranging the magnetic-substance substrate 
partially at the portion in which the electrode which serves as a resonator portion at least exists 
at the portion in which the electrode which serves as a transmission-line portion at least exists. 
[Claim 19] Transmitter equipment characterized by the bird clapper including a claim 14 or a 
non-reciprocal circuit element given in 1 8, the circuit for transmission and the circuit for 
reception, and an antenna. 

[Claim 20] The manufacture method of the compound circuit board characterized by the bird 
clapper including the process which prepares a dielectric substrate, the process which forms a 
low dielectric constant film in the aforementioned dielectric substrate by the matter which has a 
dielectric constant lower than the dielectric constant of this dielectric substrate, the process 
which forms an electrode pattern in the dielectric substrate in which the aforementioned low 
dielectric constant film was formed, and the process which pastes up a magnetic-substance 
substrate on the dielectric substrate in which the aforementioned electrode pattern was formed. 
[Claim 21] The manufacture method of the compound circuit board characterized by the bird 
clapper including the process which you form [ process ] an electrode pattern in the front rear 
face of the low dielectric constant substrate which has a dielectric constant lower than the 
process which prepares a dielectric substrate, the process which prepares a magnetic- 
substance substrate, and the dielectric constant of the aforementioned dielectric substrate, and 
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makes it flow through a surface electrode and a rear-face electrode in a through hole, and the 
process which pastes up the aforementioned dielectric substrate and the aforementioned 
magnetic-substance substrate so that the aforementioned low dielectric constant substrate may 

[Claim 22] The process which prepares a dielectric substrate, and the process which forms an 
electrode pattern in the aforementioned dielectric substrate. The process which prepares a 
magnetic-substance substrate, and the process which forms an electrode pattern in the 
aforementioned magnetic-substance substrate. The electrode pattern side of the 
aforementioned dielectric substrate and the electrode pattern side of the aforementioned 
magnetic-substance substrate counter. It arranges so that the electrode pattern of the 
aforementioned dielectric substrate and the electrode pattern of the aforementioned magnetic- 
substance substrate may counter in a part for a further predetermined connection. The 
manufacture method of the compound circuit board characterized by the bird clapper including 
the process which connects the electrode pattern of the aforementioned dielectric substrate, 
and the electrode pattern of the aforementioned magnetic-substance substrate by part for a 
connection predetermined [ aforementioned ]. 

[Claim 23] The manufacture method of the non-reciprocal circuit element characterized by 
providing the following. The process which prepares a dielectric substrate. The process which 
forms a low dielectric constant film in the aforementioned dielectric substrate by the matter 
which has a dielectric constant lower than the dielectric constant of this dielectric substrate. 
The process which forms an electrode pattern so that it may become the aforementioned low 
dielectric constant film formation portion of the dielectric substrate in which the aforementioned 
low dielectric constant film was formed with a transmission-line portion at a resonator portion 
and other portions. The process which pastes up a magnetic-substance substrate on the 
dielectric substrate in which the aforementioned electrode pattern was formed, and the process 
which prepares and arranges the magnet for impressing a direct-current magnetic field. 
[Claim 24] The manufacture method of the non-reciprocal circuit element characterized by 
providing the following. The process which prepares a dielectric substrate. The process which 
prepares a magnetic-substance substrate. The process which you form [ process ] the electrode 
pattern used as a resonator portion and a transmission-line portion in the front rear face of the 
low dielectric constant substrate which has a dielectric constant lower than the dielectric 
constant of the aforementioned dielectric substrate, and makes it flow through a surface 
electrode and a rear-face electrode in a through hole. The process which pastes up the 
aforementioned dielectric substrate and the aforementioned magnetic-substance substrate so 
that it may become a dielectric substrate at the magnetic-substance substrate and 
transmission-line portion side of the aforementioned electrode pattern at the resonator portion 
side of the aforementioned electrode pattern so that the aforementioned low dielectric constant 
substrate may be pinched, and the process which prepares and arranges the magnet for 
impressing a direct-current magnetic field. 

[Claim 25] The process which prepares a dielectric substrate, and the process which forms the 
electrode pattern used as a transmission-line portion in the aforementioned dielectric substrate. 
The process which prepares a magnetic-substance substrate, and the process which forms the 
electrode pattern used as a resonator portion in the aforementioned magnetic-substance 
substrate, The electrode pattern side, the aforementioned magnetic-substance substrate, and 
electrode pattern side of the aforementioned dielectric substrate counter. It arranges so that the 
electrode pattern of the aforementioned dielectric substrate and the electrode pattern of the 
aforementioned magnetic-substance substrate may counter in a part for a further predetermined 
connection. The manufacture method of the non-reciprocal circuit element characterized by the 
bird clapper including the process which connects the electrode pattern of the aforementioned 
dielectric substrate, and the electrode pattern of the aforementioned magnetic-substance 
substrate, and the process which prepares and arranges the magnet for impressing a direct- 
current magnetic field by part for a connection predetermined [ aforementioned ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method 
of the compound circuit board, and the manufacture method of a non- reciprocal circuit element 
at the compound circuit board whose electrode was pinched between the dielectric substrate 
and the magnetic- substance substrate, a non- reciprocal circuit element, a resonator, a filter, a 
duplexer, transmitter equipment, a circuit module, and a row. 
[0002] 

[Description of the Prior Art] What carried out the laminating of the dielectric substrate and 
magnetic-substance substrate in which electrode patterns, such as capacitative element and an 
inductance element, were formed to multi-stage, and formed the resonance circuit etc. from 
before is considered. Moreover, the compound circuit board which low back-ization may be 
called for according to a use, a request property, etc. by one side, and fills such a demand is 
devised conventionally. 

[0003] Then, the conventional compound circuit board is explained based on drawing 23 and 24. 
In addition, drawing 23 is the plan of the conventional compound circuit board, and drawing 24 is 
a W-W line cross section in drawing 23. As shown in drawing 23 and 24, the conventional 
compound circuit board 110 consists of a dielectric substrate 111, a magnetic -substance 
substrate 112, and an electrode pattern 120 inserted between them. The electrode pattern 120 
consists of the capacitative-element section 121, the inductance element section 122, the 
transmission- line section 123, etc., and the ground electrode 113 is formed in the outside side of 
the dielectric substrate 111 and the magnetic-substance substrate 112. The compound circuit 
board 110 is functioning as a low pass filter by making it such composition here. 
[0004] this conventional compound circuit board 110 setting -- formation of the electrode 
pattern 120 -- first -- plating etc. the dielectric substrate 111 and the magnetic-substance 
substrate 112 -- Electrodes 120a and 120b are formed in the position which counters, 
respectively, and connection electrode 120c is further formed on it and connection electrode 
120c minding the dielectric substrate 111 and the magnetic- substance substrate 112 -- 
the electrode pattern 120 is formed by sticking the electrodes 120a and 120b which were alike, 
respectively and were formed 
[0005] 

[Problem(s) to be Solved by the Invention] As for capacitative element, an inductance element, 
resistance, the transmission line that are formed in the compound circuit board, the property 
changes with physical relationship with a dielectric substrate, and physical relationship with a 
magnetic-substance substrate. For example, an inductance element can obtain an inductance 
with the big one near a magnetic- substance substrate to some extent, and can miniaturize the 
one near a magnetic-substance substrate in the same inductance value. Similarly, the one near a 
dielectric substrate can obtain a big capacity, and capacitative element can miniaturize the one 
near a dielectric substrate in the same capacity value. 

[0006] However, in the conventional compound circuit board, since the electrode pattern 
inserted into the dielectric substrate and the magnetic- substance substrate sticks the electrode 
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formed in a dielectric substrate and each magnetic- substance substrate and is formed, all 
electrode patterns are in a coplanar. That is, all of the capacitative element formed with the 
electrode pattern, an inductance element, resistance, the transmission line, etc. are a dielectric 
substrate and the equal distance, and they are the equal distance in a magnetic -substance 
substrate further. 

[0007] Moreover, although, as for an inductance element, the one near a magnetic-substance 
substrate can obtain a big inductance, if a dielectric substrate is in near, combination with a 
dielectric will become strong and an inductance value will fall. Moreover, in the case of a 
distributed constant type non- reciprocal circuit element, among the electrodes which consist of 
a resonator portion and a transmission- line portion, when the way which brought the resonator 
portion close to a magnetic-substance substrate impresses a direct-current magnetic field, the 
irreversibility of an element improves, for example. However, if a dielectric substrate is in near, 
combination with a dielectric will become strong and the irreversibility of an element will fall. 
[0008] Therefore, when capacitative element, an inductance element, etc. which were formed by 
the electrode pattern inserted into a dielectric substrate and a magnetic- substance substrate 
were in the same plane, the limitation arose, for example in improvement in an inductance value, 
and there was a problem that the miniaturization of an element, as a result the miniaturization of 
the compound circuit board could not be performed. Moreover, there was a problem that a 
delicate design could not be performed about properties, such as capacitative element, an 
inductance element, resistance, and the transmission line. 

[0009] In the compound circuit board of this invention, a non- reciprocal circuit element, a 
resonator, a filter, a duplexer, transmitter equipment, a circuit module, and a row, the 
manufacture method of the compound circuit board, and the manufacture method of a non- 
reciprocal circuit element It is made in view of an above-mentioned problem, solve these 
problems, and it has a good property. It aims at providing with the manufacture method of the 
compound circuit board, and the manufacture method of a non- reciprocal circuit element the 
compound circuit board which can be miniaturized, a non- reciprocal circuit element, a resonator, 
a filter, a duplexer, transmitter equipment, a circuit module, and a row, 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the compound 
circuit board of this invention A dielectric substrate and the magnetic-substance substrate 
arranged by separating this dielectric substrate and an interval. It is the compound circuit board 
which comes to contain the electrode formed between the aforementioned dielectric substrate 
and the aforementioned magnetic-substance substrate, and the aforementioned electrode is 
approaching relatively [ side / dielectric substrate / aforementioned ] in the position, and is 
approaching relatively / side / magnetic -substance substrate / aforementioned ] in other 
different positions from the aforementioned position. Since distance with an inductance element, 
capacitative element, resistance, the transmission line that were formed with the electrode 
pattern, a dielectric substrate, or a magnetic-substance substrate is made to a desired value by 
this, the degree of combination with an element, and each dielectric substrate and magnetic- 
substance substrate can be designed individually, and the property of each element can be 
designed delicately. 

[0011] For example, when a ferrite substrate is used as a magnetic-substance substrate, the 
dielectric constant is ten to about 15, a dielectric dissipation factor is 1x10-3 to 1x10 to about 
four, and permeability is one or more further. The dielectric constant of the dielectric substrate 
generally used on the other hand is ten to about 100, a dielectric dissipation factor is 5x10-4 to 
1x10 to about five, and permeability is 1 further. For this reason, an effective dielectric constant 
becomes large and the direction which brought the electrode close to a dielectric substrate in 
capacitative element can obtain big capacity value. Moreover, in the same capacity value, the 
direction with the electrode near a dielectric substrate can miniaturize capacitative element. 
Moreover, about transmission loss, the direction which brought the electrode close to a 
dielectric with a dielectric dissipation factor small in general can realize the transmission line of 
low loss. Furthermore, the effective permeability becomes large and the direction which brought 
the electrode close to a magnetic- substance substrate in the inductance element can acquire a 
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big inductance value. Moreover, in the same inductance value, the direction with the electrode 
near a magnetic-substance substrate can miniaturize an inductance element. 
[0012] moreover, the compound circuit board concerning a claim 2 has the aforementioned 
electrode close to the aforementioned magnetic- substance substrate side in close to the 
aforementioned dielectric substrate, or other positions which are close and are different from 
the aforementioned position in a position or it is close As for close to a dielectric substrate, 
or the electrode of a position which approached, combination with a dielectric becomes strong 
by this, and, as for close to a magnetic- substance substrate, or the electrode of a position which 
approached, combination with the magnetic substance becomes strong. 
[0013] Furthermore, the matter which has a dielectric constant lower than the dielectric 
constant of this dielectric substrate between electrodes and the aforementioned dielectric 
substrates with the compound circuit board near the aforementioned magnetic-substance 
substrate side concerning a claim 3 is arranged. Combination with the electrode near a 
magnetic- substance substrate side and a dielectric substrate can be weakened by this, and the 
effect acquired by bringing close to the magnetic substance is not spoiled. 
[0014] The electrode with the compound circuit board near the aforementioned dielectric 
substrate side concerning a claim 4 and the electrode near the aforementioned magnetic- 
substance substrate side are formed by one further again. The need that this connects the 
electrode formed in the dielectric substrate and the electrode formed in the magnetic -substance 
substrate is lost, and the fall of the reliability produced by connection and the time and effort on 
manufacture can be saved. 

[0015] The substrate which has the surface electrode which flowed through the compound 
circuit board concerning a claim 5 by the through hole, and a rear- face electrode is arranged 
between the aforementioned dielectric substrate and the aforementioned magnetic-substance 
substrate further again. Thereby, the compound circuit board can be easily formed by adhesion 
with a dielectric substrate and a magnetic -substance substrate, and the substrate in which the 
electrode pinched among them was formed. 

[0016] Capacitative element is formed by the electrode with the compound circuit board near 
the aforementioned dielectric substrate side concerning a claim 6, and the inductance element is 
formed by the electrode near the aforementioned magnetic-substance substrate further again. 
Thereby, in the capacitative element of the same capacity, it can miniaturize compared with the 
former and can miniaturize compared with the former with the inductance element of the same 
inductance. 

[0017] As for the compound circuit board concerning a claim 7, the magnetic -substance 
substrate is arranged partially further again at the portion to which the dielectric substrate is 
partially arranged or the electrode near the aforementioned magnetic-substance substrate at 
least exists in the portion in which the electrode near the aforementioned dielectric substrate at 
least exists. Thereby, since what is necessary is to arrange a dielectric substrate or a magnetic- 
substance substrate only into a required portion, the futility of a dielectric substrate or a 
magnetic -substance substrate can be excluded. 

[0018] The non- reciprocal circuit element concerning a claim 8 comes to contain the compound 
circuit board according to claim 6 or 7 which has two or more inductance element sections 
which cross mutually, and the capacitative- element section connected to this inductance 
element section, and the magnet for impressing a direct- current magnetic field further again. 
Thereby, the inductance element section of a non- reciprocal circuit element approaches a 
magnetic- substance substrate, and the capacitative-element section approaches a dielectric 
substrate and can miniaturize a non- reciprocal circuit element. 

[0019] The resonator concerning a claim 9 formed capacitative element and the inductance 
element by the electrode arranged between the aforementioned dielectric substrate of a claim 1 
or the compound circuit board given in seven, and the aforementioned magnetic -substance 
substrate, and constituted the resonance circuit further again. By this, the inductance element 
of a resonator approaches a magnetic- substance substrate, capacitative element approaches a 
dielectric substrate, and a resonator can be miniaturized. 

[0020] The filter concerning a claim 10 comes to contain a resonator according to claim 9 and 
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the means for I/O connection further again. By this, the inductance element of a filter 
approaches a magnetic-substance substrate, capacitative element approaches a dielectric 
substrate, and a filter can be miniaturized. 

[0021] The duplexer concerning a claim 11 is a dupiexer which comes to contain at least two 
filters, the means for I/O connection connected to each of this filter, and the means for antenna 
connection connected to the aforementioned filter in common, and at least one of the 
aforementioned filters is a filter according to claim 10 further again. By this, the inductance 
element of a duplexer approaches a magnetic-substance substrate, capacitative element 
approaches a dielectric substrate, and a duplexer can be miniaturized. 

[0022] The transmitter equipment concerning a claim 12 comes to contain further again in a 
duplexer according to claim 11, the circuit for transmission which are connected to at least one 
means for I/O connection of this duplexer, the circuit for reception which are connected to at 
least one different means for I/O connection from the aforementioned means for I/O connection 
connected to this circuit for transmission, and the antenna which are connected to the means of 
the aforementioned duplexer for antenna connection. By this, the inductance element of for 
example, transmitter equipment approaches a magnetic- substance substrate, capacitative 
element approaches a dielectric substrate, and transmitter equipment can be miniaturized. 
[0023] The circuit module of this invention has at least one functional device formed using the 
compound circuit board according to claim 1 to 7 further again. By this, the inductance element 
of for example, a circuit module approaches a magnetic- substance substrate, capacitative 
element approaches a dielectric substrate, and a circuit module can be miniaturized. 
[0024] The magnetic-substance substrate arranged further again by the non- reciprocal circuit 
element of this invention separating a dielectric substrate, this dielectric substrate, and an 
interval, The electrode which consisted of a resonator portion and a transmission-line portion, 
and was formed between the aforementioned dielectric substrate and the aforementioned 
magnetic- substance substrate. It is the non- reciprocal circuit element which comes to contain 
the magnet for impressing a direct -current magnetic field, and in the transmission-line portion of 
the aforementioned electrode, it is approaching relatively [ side / dielectric substrate / 
aforementioned ], and is approaching relatively / side / magnetic -substance substrate / 
aforementioned ] in the resonator portion of the aforementioned electrode. Thereby, the 
transmission- line portion of an electrode approaches a dielectric substrate, and a propagation 
loss becomes small and is miniaturized compared with the former in the same property. 
Moreover, the resonator portion of an electrode approaches a magnetic -substance substrate, 
combination with the magnetic substance becomes strong, and irreversibility improves. 
[0025] the non- reciprocal circuit element concerning a claim 15 is close to the aforementioned 
dielectric substrate in the transmission- line portion of the aforementioned electrode further 
again - -or close [ in / the resonator portion of the aforementioned electrode / it is close and ] 
to the aforementioned magnetic-substance substrate side -- or it is close As for close to a 
dielectric substrate, or the electrode of a position which approached, combination with a 
dielectric becomes strong by this, and, as for close to a magnetic -substance substrate, or the 
electrode of a position which approached, combination with the magnetic substance becomes 
strong. 

[0026] The matter which has a dielectric constant lower than the dielectric constant of this 
dielectric substrate is arranged further again between the resonator portions of an electrode and 
the aforementioned dielectric substrates with the non- reciprocal circuit element near the 
aforementioned magnetic-substance substrate side concerning a claim 16. Combination with the 
electrode near a magnetic- substance substrate side and a dielectric substrate can be weakened 
by this, and the effect acquired by bringing close to the magnetic substance is not spoiled. 
[0027] The substrate which has the surface electrode through which the non- reciprocal circuit 
element concerning a claim 17 flowed by the through hole, and a rear- face electrode is arranged 
between the aforementioned dielectric substrate and the aforementioned magnetic-substance 
substrate further again. Thereby, a non- reciprocal circuit element can be easily formed by 
adhesion with a dielectric substrate and a magnetic -substance substrate, and the substrate in 
which the electrode pinched among them was formed. 
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[0028] The dielectric substrate is arranged by the portion in which the electrode from which the 
non- reciprocal circuit element concerning a claim 18 serves as a transmission-line portion at 
least exists, or the magnetic- substance substrate is partially arranged into it further again at the 
portion in which the electrode which serves as a resonator portion at least exists. Thereby, since 
what is necessary is to arrange a dielectric substrate or a magnetic -substance substrate only 
into a required portion, the futility of a dielectric substrate or a magnetic-substance substrate 
can be excluded. 

[0029] The transmitter equipment concerning a claim 19 comes to contain a claim 14 or a non- 
reciprocal circuit element given in 18, the circuit for transmission and the circuit for reception, 
and an antenna further again. By this, the transmission* line portion of a non- reciprocal circuit 
element approaches a dielectric substrate side, a resonator portion approaches a magnetic- 
substance substrate side, the property of transmitter equipment becomes good, and transmitter 
equipment can be miniaturized further. 

[0030] The manufacture method of the compound circuit board which starts a claim 20 further 
again comes to contain the process which prepares a dielectric substrate, the process which is 
the matter which has a dielectric constant lower than the dielectric constant of this dielectric 
substrate, and forms a low dielectric constant film in the aforementioned dielectric substrate, the 
process which form an electrode pattern in the dielectric substrate in which the aforementioned 
low dielectric constant film was formed, and the process which paste up a magnetic- substance 
substrate on the dielectric substrate in which the aforementioned electrode pattern was formed. 
The electrode of the compound circuit board which has by this the electrode pattern which 
approached the dielectric substrate or the magnetic- substance substrate by the position can be 
formed at once. 

[0031] The manufacture method of the compound circuit board which starts a claim 21 further 
again forms an electrode pattern in the front rear face of the low dielectric constant substrate 
which has a dielectric constant lower than the process which prepares a dielectric substrate, the 
process which prepares a magnetic -substance substrate, and the dielectric constant of the 
aforementioned dielectric substrate, and comes to contain the process which makes it flow 
through a surface electrode and a rear- face electrode in a through hole, and the process which 
paste up the aforementioned dielectric substrate and the aforementioned magnetic-substance 
substrate so that the aforementioned low dielectric constant substrate It can form easily by 
pasting up the substrate in which the electrode into which the compound circuit board which has 
by this the electrode pattern which approached the dielectric substrate or the magnetic - 
substance substrate by the position is inserted between a dielectric substrate and a magnetic- 
substance substrate, and them was formed. 

[0032] The manufacture method of the compound circuit board concerning a claim 22 further 
again The process which prepares a dielectric substrate, and the process which forms an 
electrode pattern in the aforementioned dielectric substrate, The process which prepares a 
magnetic-substance substrate, and the process which forms an electrode pattern in the 
aforementioned magnetic-substance substrate. The electrode pattern side of the 
aforementioned dielectric substrate and the electrode pattern side of the aforementioned 
magnetic- substance substrate counter. It arranges so that the electrode pattern of the 
aforementioned dielectric substrate and the electrode pattern of the aforementioned magnetic- 
substance substrate may counter in a part for a further predetermined connection, and it comes 
to contain the process which connects the electrode pattern of the aforementioned dielectric 
substrate, and the electrode pattern of the aforementioned magnetic-substance substrate by 
part for a connection predetermined [ aforementioned ]. The electrode pattern of a position can 
be brought close to a dielectric substrate side using the flip chip mounting technology generally 
used by this, and the electrode pattern of another position can be brought close to a magnetic- 
substance substrate. 

[0033] The manufacture method of the non- reciprocal circuit element concerning a claim 23 
further again By the process which prepares a dielectric substrate, and the matter which has a 
dielectric constant lower than the dielectric constant of this dielectric substrate The process 
which forms a low dielectric constant film in the aforementioned dielectric substrate, and th 



http://www4.ipdlJpo.go.jp/cgi- bin/tran_web_cgi^ejje 



2003/05/19 



6/13 V 



process which forms an electrode pattern so that it may become the aforementioned low 
dielectric constant film formation portion of the dielectric substrate in which the aforementioned 
low dielectric constant film was formed with a transmission- line portion at a resonator portion 
and other portions, It comes to contain the process which pastes up a magnetic- substance 
substrate on the dielectric substrate in which the aforementioned electrode pattern was formed, 
and the process which prepares and arranges the magnet for impressing a direct- current 
magnetic field. The electrode of the non- reciprocal circuit element which has by this the 
electrode pattern which approached the dielectric substrate or the magnetic- substance 
substrate by the position can be formed at once. 

[0034] The manufacture method of the non- reciprocal circuit element concerning a claim 24 
further again The electrode pattern used as a resonator portion and a transmission- line portion 
is formed in the front rear face of the low dielectric constant substrate which has a dielectric 
constant lower than the process which prepares a dielectric substrate, the process which 
prepares a magnetic-substance substrate, and the dielectric constant of the aforementioned 
dielectric substrate. So that the process which makes it flow through a surface electrode and a 
rear-face electrode in a through hole, and the aforementioned low dielectric constant substrate 
may be pinched the aforementioned dielectric substrate and the aforementioned magnetic- 
substance substrate It comes to contain the process pasted up so that it may become [ the 
resonator portion side of the aforementioned electrode pattern ] a dielectric substrate at the 
magnetic- substance substrate and transmission- line portion side of the aforementioned 
electrode pattern, and the process which prepares and arranges the magnet for impressing a 
direct- current magnetic field. It can form easily by pasting up the substrate in which the 
electrode by which the non- reciprocal circuit element which has by this the electrode pattern 
which approached the dielectric substrate or the magnetic-substance substrate by the position 
is pinched between a dielectric substrate and a magnetic- substance substrate, and them was 
formed. 

[0035] The manufacture method of the non- reciprocal circuit element concerning a claim 25 
further again The process which prepares a dielectric substrate, and the process which forms 
the electrode pattern used as a transmission-line portion in the aforementioned dielectric 
substrate, The process which prepares a magnetic -substance substrate, and the process which 
forms the electrode pattern used as a resonator portion In the aforementioned magnetic- 
substance substrate, The electrode pattern side, the aforementioned magnetic -substance 
substrate, and electrode pattern side of the aforementioned dielectric substrate counter. It 
arranges so that the electrode pattern of the aforementioned dielectric substrate and the 
electrode pattern of the aforementioned magnetic-substance substrate may counter in a part for 
a further predetermined connection. It comes to contain the process which connects the 
electrode pattern of the aforementioned dielectric substrate, and the electrode pattern of the 
aforementioned magnetic-substance substrate by part for a connection predetermined 
[ aforementioned ], and the process which prepares and arranges the magnet for impressing a 
direct- current magnetic field. The electrode pattern of a position can be brought close to a 
dielectric substrate side using the flip chip mounting technology generally used by this, and the 
electrode pattern of another position can be brought close to a magnetic- substance substrate. 
[0036] 

[Embodiments of the Invention] Hereafter, the compound circuit board which is the example of 
this invention is explained based on drawing 1 and 2. In addition, drawing 1 is the plan of the 
compound circuit board of this invention, and drawing 2 is a X-X line cross section in drawing 1. 
As shown in drawing 1 and 2, the compound circuit board 10 of this invention consists of a 
dielectric substrate 11, a magnetic-substance substrate 12, and an electrode pattern 20 inserted 
among them. The ground electrode 13 is formed in the outside side of the magnetic -substance 
substrate 12 which consists of a dielectric substrate 11 which the electrode pattern 20 consists 
of the capacitative-element section 21, the inductance element section 22 or the transmission- 
line section 23, etc., for example, consists of CaTi03. and a ferrite. The compound circuit board 
10 is functioning as a low pass filter by making it composition like drawing 1 here. 
[0037] As shown in drawing 2, in the compound circuit board 10 of this invention, the 
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capacitative- element section 21 of the electrode pattern 20 is close to the dielectric substrate 

11, and the inductance element section 22 is close to the magnetic-substance substrate 12. 
Thus, if the capacitative- element section 21 is made close to the dielectric substrate 11, the 
capacity value of the capacitative- element section 21 will become large. Therefore, it can 
miniaturize compared with the compound circuit board in the conventional structure of the same 
capacity value. Moreover, if the inductance element section 22 is made close to the magnetic - 
substance substrate 12, combination with the dielectric substrate 11 will become weak, and the 
inductance value of the Inductance element section 22 will become large. Therefore, it can 
miniaturize compared with the compound circuit board in the conventional structure of the same 
inductance value. Furthermore, although not illustrated, it has the influence of a propagation loss 
changing with the distance relation between the dielectric substrate 11 and the magnetic- 
substance substrate 12 etc. also about resistance the transmission-line section 23 and here. 
Therefore, the transmission- line section 23 and the property of resistance can be designed 
delicately, and a demand property can be made to agree easily by into which position between 
the dielectric substrate 11 and the magnetic-substance substrate 12 the transmission- line 
section 23 and the arrangement position of resistance are made. 

[0038] Next, the second example in the compound circuit board of this invention is explained 
based on drawing 3. In addition, a same sign is given to the same section as a previous example, 
and detailed explanation is omitted. As shown in drawing 3, compound circuit board 10a of this 
example consists of low dielectric constant matter 14 inserted by the dielectric substrate 11, the 
magnetic-substance substrate 12, the electrode pattern 20 inserted among them, the electrode 
pattern 20, and the dielectric substrate 11. In addition, the low dielectric constant matter 14 is 
good here, if it is the matter which has a dielectric constant smaller than the dielectric constant 
of the dielectric substrate 11 and is the matter which has a dielectric constant still smaller than 
the dielectric constant of the magnetic- substance substrate 12. The position where the low 
dielectric constant matter 14 is inserted between the dielectric substrate 11 and the electrode 
pattern 20 is a position in which the inductance element section 22 is formed, for example, as for 
the inductance element section 22, combination with the dielectric substrate 11 becomes weaker 
with the low dielectric constant matter 14 compared with the case where form heights in the 
dielectric substrate 11 and the inductance element section 22 approaches the magnetic- 
substance substrate 12. That is, compared with the case where form heights in the dielectric 
substrate 11 for the effect acquired by combination with the magnetic -substance substrate 12 
being reduced by combination with the dielectric substrate 11, and the inductance element 
section 22 is brought close to the magnetic- substance substrate 12, this low dielectric constant 
matter 14 protects. 

[0039] In addition, in the above example, although the electrode pattern inserted by the dielectric 
substrate and the magnetic-substance substrate is close to the dielectric substrate or the 
magnetic -substance substrate in one side, as for the inductance element close to a magnetic - 
substance substrate, it is good to insert the low dielectric constant matter between magnetic- 
substance substrates, and to make it approach with a magnetic- substance substrate. This is 
explained based on a simulation result. 

[0040] Drawing 4 is the conceptual diagram which formed the electrode 20 between the 
dielectric substrate 11 arranged by separating an interval, and the magnetic-substance substrate 

12, and drawing 5 is as a result of [ which shows the gap G of the electrode 20 and dielectric 
substrate 11, the relation of an inductance L and the relation between a gap G and capacity G ] 
a simulation. In addition, the dielectric substrates 11 are the thickness of 0.5mm, a dielectric 
constant 90, and permeability 1, and the magnetic- substance substrates 12 are the thickness of 
0.5mm, a dielectric constant 15, and permeability 3, Moreover, the interval of the dielectric 
substrate 11 and the magnetic- substance substrate 12 is 0.03mm, and the thickness of an 
electrode 20 is 0.01mm. Moreover, ** shows capacity C and O shows an inductance L. As shown 
in drawing 5, although the way where capacity G is close to the dielectric substrate 11 becomes 
large, the position where the inductance L separated from the magnetic- substance substrate 12 
0.005mm serves as the maximum. That is, the inductance element section is made to approach 
rather than it makes it close to the magnetic -substance substrate 12, and I hear that it is 
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[ direction ] good and there is. 

[0041] Moreover, in these examples, the electrode pattern inserted into a dielectric substrate 
and a magnetic-substance substrate is not close to a magnetic-substance substrate, or the 
thing to restrict to this, although it is close. For example, like compound circuit board 10b shown 
in drawing 6, the low dielectric constant substrate object 15 is inserted between the magnetic- 
substance substrate 12 and the electrode pattern 20. and altogether, as for the inductance 
element section 22, the electrode pattern 20 is approaching relatively [ side / magnetic- 
substance substrate 12 ] as compared with the capacitative- element section 21, even when 
close to the dielectric substrate 11 side. Also in this case, a book 

[0042] Below, the manufacture method of the compound circuit board of this invention is 
explained. First, the dielectric substrate by which the ground electrode was formed in one field is 
prepared, and a low dielectric constant film is formed in the dielectric substrate of the position 
used as an inductance element by the epoxy resin, polyimide resin, etc. Then, electrode patterns, 
such as capacitative element, an inductance element, and the transmission line, are formed by 
plating, sputtering, etc. on the dielectric substrate containing a low dielectric constant film. And 
the compound circuit board as shown in the second example is obtained by pasting up the 
magnetic -substance substrate by which the ground electrode was formed in one field. If this 
manufacture method is used, an electrode pattern can be formed at once and the compound 
circuit board can be easily formed compared with the method of connecting using the 
conventional connection electrode. 

[0043] In addition, in this example, the adhesion of a dielectric substrate and an electrode 
pattern is thought as important, and although the example which forms an electrode pattern in a 
dielectric substrate side was shown, you may form an electrode pattern in a magnetic- substance 
substrate side conversely. However, if the manufacture method shown in this example is used, 
the glue line between an electrode pattern and a magnetic-substance substrate turns into a low 
dielectric constant layer as it is, and can prepare a moderate gap between magnetic- substance 
substrates in the inductance element section. Moreover, although the example which accepts a 
low dielectric constant film further and prepares it here was shown, depending on a place, a low 
dielectric constant film can be made into a multilayer, distance with a dielectric substrate or a 
magnetic- substance substrate can be made into a suitable distance for every element formed by 
the electrode pattern, and the property of the compound circuit board can also be designed 
delicately. 

[0044] Furthermore, other manufacture methods are explained. First, an electrode pattern is 
prepared in the front rear face of low dielectric constant substrates, such as a resin substrate. 
The electrode pattern used as an inductance element is formed in one field, the electrode 
pattern used as capacitative element or the transmission line is formed in the field of another 
side, and it is made to flow through the electrode pattern on the rear face of front by the 
through hole 17 here. And it pastes up on both sides of the low dielectric constant substrate by 
which the electrode pattern was formed between the dielectric substrate by which the ground 
electrode was formed in one field, and the magnetic- substance substrate. By such manufacture 
method, compound circuit board 10c as shown in drawing 7 is obtained. 

[0045] Next, the non- reciprocal circuit element of this invention is explained based on drawing 8 
and 9. In addition, drawing 8 is the decomposition perspective diagram of the non- reciprocal 
circuit element of this invention, and drawing 9 is the Y-Y line cross section of the compound 
circuit board portion in drawing 8. As shown in drawing 8 and 9, the non- reciprocal circuit 
element 30 of this Invention consists of a lOd portion of compound circuit boards, a magnet 31 
for impressing a direct -current magnetic field, and a case 32 that contains them. 10d portion of 
compound circuit boards consists of the dielectric substrate 11, a magnetic- substance substrate 
12 which consists of a ferrite etc., and a center electrode 20 pinched among them. Center, 
electrodes 20 are three electrodes which crossed at the angle of 120 degrees, respectively, an 
end is connected to an I/O electrode side and the other end is connected to the ground. 
[0046] In case a center electrode 20 is formed, the low dielectric constant film 14 is formed in 
the position which serves as the inductanc element section 22 of a center electrode 20 in the 
dielectric substrate 11 by which the ground electrode 13 was formed in th rear face, and one 
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center electrode 20 containing the capacitative-element section 21 for taking the inductance 
element section 22 and adjustment by plating etc. is formed. Then, on both sides of an insulator 
layer 26, 2 Motome's center electrode 20 is formed like eye one book in between, and the center 
electrode 20 of eye further 3 books is formed. And the magnetic- substance substrate 12 in 
which the ground electrode 13 was formed is pasted up on the dielectric substrate 1 1 in which 
the center electrode 20 was formed, and lOd portion of compound circuit boards is formed, three 
center electrodes 20 it connects with I/O electrode 16a insulated in each ground electrode 
13 with which the edge was formed in the rear face of the dielectric substrate 11 of connection 
electrode 16b etc. on the other hand, and the other end is connected to the ground electrode 13 
of dielectric substrate 11 rear face by the through hole 17 etc. Thus, when 10d of formed 
compound circuit boards is contained by the case 32 with the magnet 31 arranged at the upper 
part of the magnetic-substance substrate 12, the non- reciprocal circuit element 30 is 
constituted. 

[0047] In the non- reciprocal circuit element 30 of this example, by forming the inductance 
element section 22 on the low dielectric constant film 14 formed in the dielectric substrate 11, 
and forming the capacitative-element section 21 on the dielectric substrate 11, the inductance 
element section 22 approaches the magnetic -substance substrate 12 side, and the capacitative- 
element section 21 is approaching the dielectric substrate 11 side. Therefore, since both the 
inductance element section 22 and the capacitative-element section 21 become small compared 
with the conventional non- reciprocal circuit element which has the same property, non- 
reciprocal circuit element 30 the very thing can also be miniaturized. 

[0048] Furthermore, the duplexer 40 of this invention is explained based on drawing 10 and 11. In 
addition, drawing 10 is the plan of a duplexer and drawing 1 1 is a Z-Z line cross section in 
drawing 10. As shown in drawing 10 and 11, the duplexer 40 of this example consists of first filter 
section 50a which consists of a stripline type filter, and second filter section 50b which consists 
of another stripline type filter. The filter which constitutes first filter section 50a turns into a 
band- pass filter for transmission, and the filter with which the resonator which has different 
resonance frequency from first filter section 50a which constitutes second filter section 50b was 
formed turns into a band- pass filter for reception. The means 41 for I/O connection of first filter 
section 50a is connected to the external circuit for transmission, and the means 42 for I/O 
connection of second filter section 50b is connected to the external circuit for reception. 
Furthermore, the means for I/O connection of another side of first filter section 50a and the 
means for I/O connection of another side of second filter section 50b are unified by the means 
43 for antenna connection, and are connected to the external antenna. 

[0049] The duplexer 40 of such composition functions as a band- pass duplexer which passes 
frequency predetermined by first filter section 50a, and passes frequency which is different from 
previous frequency by second filter section 50b. 

[0050] In the duplexer 40 of this example, by forming the inductance element section 22 of a 
filter on the low dielectric constant film 14 formed in the dielectric substrate 11, and forming the 
capacitative-element section 21 of a filter on the dielectric substrate 11, the inductance el ment 
section 22 approaches the magnetic-substance substrate 12 side, and the capacitative-element 
section 21 is approaching the dielectric substrate 11 side. Therefore, since both the inductance 
element section 22 and the capacitative-element section 21 become small compared with the 
conventional duplexer which has the same property, it miniaturizes, as a result a filter can also 
miniaturize a duplexer 40. 

[0051] The transmitter equipment 60 which is the example of this invention is explained further 
again based on drawing 12. In addition, drawing 12 Is the schematic diagram of the transmitter 
equipment of this example. As shown in drawing 12, the transmitter equipment 60 of this example 
consists of the duplexer 40, a circuit 51 for transmission, a circuit 52 for reception, and an 
antenna 53. The means for I/O connection which a previous example shows a duplexer 40, and 
the means for I/O connection connected with first filter section 50a in drawing 10 is connected 
to the circuit 51 for transmission here, and is connected with second filter section 50b is 
connected to the circuit 52 for reception. Moreover, the means 43 for antenna connection is 
connected to the antenna 53. 
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[0052] In the transmitter equipment 60 of this example, by forming the inductance element 
section on the low dielectric constant film formed in the dielectric substrate, and forming the 
capacitative- element section on a dielectric substrate, the inductance element section 
approaches a magnetic- substance substrate side, and the capacitative- element section is 
approaching the dielectric substrate side. Therefore, since both the inductance element section 
and the capacitative-element section become small compared with the conventional transmitter 
equipment which has the same property, transmitter equipment 60 the very thing can also be 
miniaturized. 

[0053] A different non- reciprocal circuit element from the above-mentioned thing of this 
invention is explained based on drawing 13 and 14 below. In addition, drawing 13 is the plan of 
the non- reciprocal circuit element of this invention, and drawing 14 is an A-A line cross section 
in drawing 13. As shown in drawing 13 and 14, non- reciprocal circuit element 30a of this example 
is arranged at the upper part of the non- reciprocal circuit element main part 35 and the non- 
reciprocal circuit element main part 35, and consists of magnets 31 for impressing a direct- 
current magnetic field to the non-reciprocal circuit element main part 35. The non- reciprocal 
circuit element main part 35 consists of the dielectric substrate 11 and the magnetic-substance 
substrate 12 by which the ground electrode 13 was formed in one field, and an electrode pattern 
20 inserted among them, and the electrode pattern 20 consists of a main resonator portion 24 
and transmission- line partial 23a which has the crossed axes angle of 120 degrees mutually. 
Moreover, the matching circuit portion 25 for taking adjustment with the resonator portion 24 
and transmission- line partial 23a is formed in transmission- line partial 23a. 

[0054] Thus, a magnet 31 is arranged in the position corresponding to the resonator portion 24 
of the electrode [ as shown in drawing 15, in the crevice of a substrate 18 in which the crevice 
was established, turn the dielectric substrate 11 side down, are arranged, and ] pattern 20 on the 
magnetic- substance substrate 12 in the formed non- reciprocal circuit element main part 35. And 
the electrode line 19 formed in the edge and substrate 18 of transmission-line partial 23a is 
connected by wirebonding, the connection electrode, etc. At this time, that what is necessary is 
just to exist on the resonator portion 24 of the electrode pattern 20 at least, by using the 
magnetic-substance substrate 12 somewhat smaller than the dielectric substrate 11, the 
magnetic- substance substrate 12 appears in a front face, and the edge of transmission -line 
partial 23a can connect it with the electrode line 19 of a substrate 28. 

[0055] In case the non -reciprocal circuit element main part 35 of this example is formed, the low 
dielectric constant film 14 is formed on the dielectric substrate 11 of the position which is 
equivalent to the resonator portion 24 in the electrode pattern 20 first. And the electrode 
pattern 20 which consists of a resonator portion 24 and transmission-line partial 23a is formed 
on the dielectric substrate 11 containing the low dielectric constant film 14, and the magnetic- 
substance substrate 12 is pasted up further. The electrode pattern 20 can be formed at once by 
this method, and non- reciprocal circuit element 30a can be manufactured easily. Moreover, it is 
possible to use composition like drawing 7 mentioned above as the another formation method of 
a non- reciprocal circuit element main part. That is, the electrode pattern used as a resonator 
portion is formed in one field of a low dielectric constant substrate, and the electrode pattern 
used as a transmission- line portion is formed in an another side side. And after connecting the 
electrode pattern on the rear face of front by the through hole etc., a magnetic-substance 
substrate is pasted up on the field side of a resonator portion, and a dielectric substrate is 
pasted up on the field side of a transmission-line portion. Also by this method, an electrode 
pattern can be formed at once and a non- reciprocal circuit element can be manufactured easily. 
[0056] Furthermore, example with the another non- reciprocal circuit element of this invention is 
explained based on drawing 16 and 17. In addition, drawing 16 is the decomposition perspective 
diagram of the non- reciprocal circuit element of this example, and drawing 17 is A'- A' line cross 
section. As shown in drawing 16 and 17, non- reciprocal circuit element 30b of this example 
consists of a dielectric substrate 11, a magnetic-substance substrate 12, and a magnet 31, the 
electrode pattern 20 which becomes the dielectric substrate 11 from three transmission- line 
partial 23b which has the crossed axes angle of 120 degrees mutually is formed, and the 
electrode pattern 20 used as the non- reciprocal circuit section 27 which has the crossed ax s 
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angle of 120 degrees mutually also in the magnetic-substance substrate 12 is formed. 
Furthermore, the matching circuit portion 25 is formed in transmission- line partial 23b. And it 
arranges so that the field in which the electrode pattern 20 in the dielectric substrate 11 was 
formed, and the field in which the electrode pattern 20 in the magnetic- substance substrate 12 
was formed may counter, and transmission-line partial 23b of the dielectric substrate 11 and the 
non- reciprocal circuit section 27 of the magnetic- substance substrate 12 are connected by 
three places, respectively. In case such connection is made, a solder bump metallurgy bump is 
formed in three endpoints of the non- reciprocal circuit section 27 formed in the magnetic- 
substance substrate 12, and the magnetic- substance substrate 12 is mounted on the dielectric 
substrate 11 by the so-called flip chip mounting. In addition, although not shown in drawing 16, 
on the dielectric substrate 11, various functional devices are formed besides the non- reciprocal 
circuit element, they are connected, respectively and the circuit is constituted. 
[0057] In the non- reciprocal circuit element of the above-mentioned example, as shown in 
drawing 14 and 17, the resonator portion 24 and the non- reciprocal circuit section 27 in the 
electrode pattern 20 of the non- reciprocal circuit element main part 35 are approaching the 
magnetic-substance substrate 12 side, and transmission- line partial 23a is approaching the 
dielectric substrate 11 side. By bringing transmission -line partial 23a close to the dielectric 
substrate 11, the propagation loss in transmission-line partial 23a decreases, and can be 
miniaturized compared with the conventional thing of the same property. On the other hand, 
irreversibility improves by bringing the resonator portion 24 and non- reciprocal circuit section 
23b close to the magnetic-substance substrate 12. Moreover, since the distance of the 
resonator portion 24 and the dielectric substrate 11 becomes large when the low dielectric 
constant matter 14 exists between the resonator portion 24 of the electrode pattern 20, and the 
dielectric substrate 11 in a previous example For example, compared with the case where form 
heights in the dielectric substrate 11 and the resonator portion 24 approaches the magnetic- 
substance substrate 12, combination with the resonator portion 24 and the dielectric substrate 
11 becomes weaker further, and the irreversibility of non -reciprocal circuit element 30a 
improves. Moreover, since what is necessary is to carry out flip chip mounting of the magnetic- 
substance substrate 12 in which the electrode pattern 20 was formed in the next example only 
at a required portion, the futility of the magnetic- substance substrate 12 is lost. Moreover, it is 
possible to use flip chip mounting technology, such as general- purpose bump connection, and 
manufacture becomes easy. 

[0058] In addition, in an above-mentioned non- reciprocal circuit element, although explained 
using the thing of three terminals, this invention is applicable also to what connected the 
terminator to the end of the three terminals, and was made into the isolator, and the isolator of a 
one terminal pair network. 

[0059] Next, the example which applied this invention to the circuit module in which two or more 
elements were formed on the same substrate is explained based on drawing 18 and 19. In 
addition, drawing 18 is the plan of the circuit module of this example, and drawing 19 is a B-B 
line cross section in drawing 18. As shown in drawing 18 and 19, the circuit module 36 of this 
example consists of a non- reciprocal circuit element 30c portion as a functional device, and 
branch circuit 37 portion. Non- reciprocal circuit element 30c is the isolator with which the 
resistance film 38 was connected to one terminal, and, on the other hand, the branch circuit 37 
consists of capacitative- element section 21a, inductance element section 22a, and a resistance 
film 38. 

[0060] In case such a circuit module 36 is formed, the low dielectric constant film 14 is formed in 
the predetermined portion 24 on the dielectric substrate 11 in which the ground electrode 13 
was formed first, i.e., the resonator portion of non- reciprocal circuit element 30c, and the portion 
used as inductance element section 22a of a branch circuit 37, and non- reciprocal circuit 
element 30c and the electrode pattern 20 of a branch circuit 37 are formed on the dielectric 
substrate 11 containing the low dielectric constant film 14. moreover, non- reciprocal circuit 
element 30c and a branch circuit 37 - - it is alike, respectively and the resistance film 38 is 
formed And the magnetic- substance substrate 12 by which the ground electrode 13 was formed 
on the resonator portion 24 of non- reciprocal circuit element 30c or the electrode of inductance 
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element section 22a of a branch circuit 37 is pasted up, and the magnet 31 for impressing a 
direct- current magnetic field further on the magnetic- substance substrate 12 of the resonator 
portion 24 of non- reciprocal circuit element 30c is arranged. In addition, a magnetic- substance 
substrate may be formed only in a predetermined portion like this example, and even if it uses a 
thing of the same shape as a dielectric substrate, it is not cared about, moreover, in case a 
circuit module like this example is formed Although the method of forming a low dielectric 
constant film on a dielectric substrate as mentioned above, and forming the resonator portions 
of the inductance element section or a non- reciprocal circuit element on a low dielectric 
constant film may be used Form a predetermined electrode pattern in the front rear face of a 
low dielectric constant substrate, it is made to flow through both in a through hole, and the 
formation method whose low dielectric constant substrate of the is pinched by the dielectric 
substrate and the magnetic- substance substrate as shown in drawing 7 may be used. 
[0061] Furthermore, different transmitter equipment 60a from the above-mentioned thing of this 
invention is explained based on drawing 20. In addition, drawing 20 is the schematic diagram of 
the transmitter equipment of this invention. As shown in drawing 20, transmitter equipment 60a 
of this example consists of duplexer 40a which consists of a filter for transmission, and a filter 
for reception, an antenna 53 connected to the means for antenna connection of duplexer 40a, a 
circuit 51 for transmission connected to the I/O means by the side of the filter for transmission 
of duplexer 40a, and a circuit 52 for reception which are connected to the I/O means by the side 
of the filter for reception of a duplexer. 

[0062] There is power amplification (PA) in the circuit 51 for transmission, and after a sending 
signal is amplified by power amplification and goes via an isolator, it is sent from an antenna 53 
through the filter for transmission. Moreover, after an input signal is given to the circuit 52 for 
reception through the filter for reception from an antenna 53 and passes low noise amplifier 
(LNA), a filter (RX), etc. in the circuit 52 for reception, it is inputted into a mixer (MIX). On the 
other hand, the local oscillator by the phase locked loop (PLL) consists of VCO (VCO) and a 
divider (DV), and outputs a local signal to a mixer. And an intermediate frequency is outputted 
from a mixer. Thus, by constituting, transmitter equipment 60a miniaturized using the non- 
reciprocal circuit element with sufficient irreversibility by the low propagation loss can be 
offered. 

[0063] In addition, the transmitter equipment of this invention is not restricted to the above- 
mentioned example, and this invention can be applied also to transmitter equipments 60b and 
60c like drawing 21 or drawing 22. That is, transmitter equipment 60b shown in drawing 21 
consists of an antenna 53, a circulator (CIR) connected to an antenna 53, and the circuit 51 for 
transmission and the circuit 52 for reception connected to a circulator (GIR), Power amplification 
(PA) etc. is included in the circuit for transmission, and low noise amplifier (LNA) etc. is built into 
the circuit for reception. Moreover, the mixer connected to the power amplification (PA) by 
which transmitter equipment 60c shown in drawing 22 is included in the circuit for transmission, 
and it (MIX), And the mixer connected with the low noise amplifier (LNA) built into the circuit for 
reception at it (MIX), It consists of VCO (VCO) connected to the divider (DIV) connected to 
both mixers (MIX) at a row, and a divider (OIV), and the isolator (ISO) is connected between a 
divider (DIV) and VCO (VCO). 
[0064] 

[Effect of the Invention] As mentioned above, according to this invention, in the compound 
circuit board which consists of a dielectric substrate, a magnetic- substance substrate, and an 
electrode pinched among them, the electrode of a position was brought close to a dielectric 
substrate side, and the electrode of another position was brought close to a magnetic- substance 
substrate side. If the inductance element section of an electrode is brought close to a magnetic- 
substance substrate side and the capacitative- element section is brought close to a dielectric 
substrate side by this, an inductance value and capacity value become large, and if it is the same 
property, it can miniaturize. Moreover, in an electrode including the transmission line, resistance, 
etc., since the thickness of a low dielectric constant film can design delicately the physical 
relationship of a dielectric substrate and a magnetic- substance substrate, the property 
demanded can be fulfilled easily. 
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[0065] Moreover, according to the non- reciprocal circuit element of this invention, the resonator 
portion was brought close to a magnetic- substance substrate side among the electrodes pinched 
by the dielectric substrate and magnetic-substance substrate of a non- reciprocal circuit 
element main part, and the transmission- line portion was brought close to a dielectric substrate 
side. Thereby, the propagation loss of a transmission- line portion decreases, and if it is the still 
more nearly same property, it can miniaturize compared with the conventional thing. Moreover, 
since the resonator portion is approaching the magnetic- substance substrate side, the 
irreversibility of a non- reciprocal circuit element improves. Furthermore, if the low dielectric 
constant matter is arranged between the resonator portion of an electrode, and a dielectric 
substrate, compared with the case where form heights in a dielectric substrate, for example, and 
a resonator portion approaches a magnetic- substance substrate, combination with a resonator 
portion and a dielectric substrate will become weaker, and irreversibility will improve further. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 13 It is the plan of the compound circuit board of this invention. 
[Drayying 3 It is a X-X line cross section in drawing 1. 

rPr^VyinK^} cross section of the compound circuit board In the second example of this 

invention. 

[Drawing 4] It is the conceptual diagram showing the simulation method. 

[Dmwing 5] It is drawing showing the relation between a gap, capacity and a gap, and an 

inductance. 

[Drawing 6] It is the cross section showing the modification of this invention. 
[Drawing 7] It is the cross section showing other examples of this invention. 

[^rawing 8^^ It is the decomposition perspective diagram of the non- reciprocal circuit element of 
this invention. 

[Drawing 9] It is a Y- Y line cross section in drawing 8. 
[Drawing 10] It is the plan of the duplexer of this invention. 
iDl^y^}![}M All. It is a Z-Z line cross section in drawing 10. 

[Drawing 12] It Is the schematic diagram of the transmitter equipment of this invention. 
[Drawing 13] It is the plan showing other non- reciprocal circuit elements in this invention. 
[Drawing 14] It is an A- A line cross section in drawing 13. 

[Dra vying 15] The non- reciprocal circuit element of drawing 13 is the cross section showing the 
state where it has been arranged in the crevice of a substrate. 

[Drawing 16] It is the decomposition **** view of the non -reciprocal circuit element of further 
others of this invention. 

EPl^yyinS 173 A'- A' line cross section in drawing 16. 
CDr^yylng tSJ it is the plan of the circuit module of this invention. 
[Drawing 19] It is the B-B line cross section which can set drawing 18. 

[Drawing 20] It is the schematic diagram showing other transmitter equipments in this invention. 

W^}!}![DM^1) 1^ the schematic diagram showing other transmitter equipments in this invention. 

f P.rs^yvjng 22] ^^e schematic diagram showing other transmitter equipments in this invention. 

[Drawing 23] It is the plan of the conventional compound circuit board. 

[Drawing 24] It is the W>W line cross section which can set drawing 23. 

[Description of Notations] 

10, 10a, 10b, 10c, lOd compound circuit board 

11 Dielectric Substrate 

12 Magnetic -Substance Substrate 

13 Ground Electrode 

14 Low Dielectric Constant Matter, Low Dielectric Constant Film, Low Dielectric Constant 
Substrate 

15 Low Dielectric Constant Substrate Object 
16a I/O electrode 

16b Connection electrode 
17 Through Hole 
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18 Substrate 

19 Electrode Line 

20 Electrode, Electrode Pattern, Center Electrode 

21 21a Capacitative- element section 

22 22a Inductance element section 

23 Transmission- Line Section 
23a Transmission- line portion 

24 Resonator Portion 

25 Matching Circuit 

26 Insulator Layer 

27 Non- reciprocal Circuit Section 

30, 30a, 30b, 30c Non -reciprocal circuit element 

31 Magnet 

32 Case 

35 Non- reciprocal Circuit Element Main Part 

36 Circuit Module 

37 Branch Circuit 

38 Resistance Film 

40 Duplexer 

41 42 Means for I/O connection 
43 Means for Antenna Connection 
50a The first filter section 

50b The second filter section 

51 Circuit for Transmission 

52 Circuit for Reception 

53 Antenna 

60, 60a, 60b, 60c Transmitter equipment 



[Translation done.] 
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^-Ha)^S(t^«^^u/cA<. ^mmmm^mmizj: 

m\zLx. ni'^m!&&wi(Dn^^^mzWitYt^zti, 

[0 0 4 4] ts^iz^ m<r>m&y5}^iz^l^xmm■r^o 
^r. ^mm^ut'(D^mmm^tsi<ommmzmm/<^ 

-v^tsit-So zzx\tm?i\i. -yD<Dmz-(>^<p^ 

umi^i^^wicDmiz. mm^^^->mm^Mzi&mm 
m&«i^»^m»r^o zo^ots&^ys^izjzi)^ m 

[004 5] :$^mM<D$%'5imm^mi'^. 9 

^-7.32tfi^i^mrSi^tixi^^o tSL^m&m«iwd^n 

m2t. 'ttli^<Or^\zm^tl^^>Lm^20tf3^ii>U^o 

mmx. -m^Ath:bmmmizmm^h. 
\zm»^*txi^^o 
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:^E<j)^»bmm2o^-:$:EtmmzLxmmL. $t>ic 
i>o H*(Z)4''oa«2o-5-tL^*i<7)-:SJSii. immm^6 

Sfl&iaicgSg^tirt^-So Z<DJ:o{ZLXJim^Hfz^ 
-&{HlKS«lOd3t><. mi4{**fil2(D±BPlzK®$;K^« 
631 1 1 1 f-^-X32fZJUIrt$tt'g) ZtiZ^-DX^^oim 

loo 4 7] *^t6m^^Pli3^lsl^m^30lCfctxTI*. 

mm»mmMzmfitt^*itzi&mmmm^A±\z^ ^ 

>Xm^fflJ22^Jf^i$L. ii±tc#am^a52i 

^Mj^r^ztiz^i). >r>^^5» >x»^gii22iimi4 

<*S«l2fliJlciao^. #a^^giJ2ili^^i*St5li<liJlz 

-^^jBimm^izit^x^ :y'^'?^:yxm=i'm2. ^mm 

[0 0 4 8] ^bCl. ^^mMCD^zLZfiy^-^AO^^ g|1 

ow-mmv^^)^ mu\tm^oizntf^z-2»mmmx^ 
h^WLm^iSL^m-rhi^m^mm-^Mzy^ 

tim^^ilE®^::'^';^^ ^^dT^o ;u^Sii50a(7>A 
-3'-<;u^gP50b<DAai:^*fSffl^m2fi. HSPcDSm 

:^<7)AtB:^J**affl¥®<tli. r>-T:^}t«tffl^^43(ciR 
[0 0 4 9] :z(D^oU^^(On':D.-:fiyO'^mi^. m- 

[0 0 5 0] *iiJS#«icD7^^:/u^i^40fc^DiNrtt. m 
nwmwL^uzm^^Mz^mnmmA±\zv ^ )\.^a>^ 



i^7.mi-U22\tm^^m^\2m[zi&'o^. mmm=i-m\ 

14 ^ ^ -r ^ <7) ^ ^ u ^ -9- ( c it -< r ^ > y ^ ^ > X 
m^®22. §a:a^SP2i(i^ic/iN$</cf^a>T*. 

[005 1] ^^.iC^tc. *^B^CD||JfeWT'fe^ii1i«S 
^M60^. gll2lcSo'lNT|jiB^-r'6o Jtffc. gI12li:*:|l 

mma>mm^mmoWi^mx^%>o 0i2ic^^j:^iz. 

lBlK5i<h. S<ifflIsl8S52^. T>7^:^53ltA^»b«^^tt 

ri>'&o cc:-eirzL3fu^-9-40fi. %(onmmx7n\^fz 
;u^S&50bi:}SJS$ti^Aa3:tiffttffl^S: 
[0 0 5 2] :$:|IBS«qcDiiii*S^S60(cfca>rii. mm 

^mmz^j^-^ixtz^mmmm^iz^ ^^^o ^ 

[0 0 5 3] JaT(:::*:^B^(7)BtIi$a>4><7)«bli^^d:^#^ 

i3ri2|5:«i9a)*Rri9fri5iK^^a>¥aD®T*fcy. 0i4iigi 

*ll!fe«?<Dl^pI3^[ElKf^T30a(i. ^^ajigsigiism-T- 
*»35<1:. l^pri9SEsl?S^^^>f:i*:35a)±fflJfCgeM^tt. 

'^^m^%=^%m^\zm,ykmm''^^i^-t ^izih(r>m^ 

^*^^«fiS:^HTtN^o l^pl5a*[Hli&m^*^35Ji. 
(DS r - X mfill 3;!)<ff^ ^ ti /c^a{*S« 1 1 cfc i/m 
tti*it«i2i:. ^4xt)(Z)r^lc^^4x^a«/<^->204t 

^9f2At^ SLx(::i20^ C05t^ft$«-r^fciH^«&^[P5i'2 

^Jg|SSP^24 ei2l^?S$1155'23a ^ (DS^ *1SJ ^fcifc^CD 

Is)^gp^25;t)<^ It 1^ ;K r t X -^o 
[0 0 5 4] C(0cfc9f::Lr»^^$;Ktrim3^[HliSI^^ 

BStitt^Sffil 2± \Z ft -Smii/ <^ - >20(7)^Ji^g|J5i'24 
fcJ^l^;r^iiM(::m53i;!)<KM^;K'2)o -?-Lr. fS^I^ 

^$&5^23aC7)afiSPt^^18lCff$fi£$Ht::mfil^^ >19t 
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[0 0 5 5] :^mmm(Dt^'^^^^mi'^W35^r^fS.^ 

B^Ls ^h>izm^»m^)2^mmr^o ca):^;iicc*: 
yas/<^->2o^-jSicff^fi£-r^c<tA<-e*. msi»iz 

o!mm^m^:$^»(ommmyi^tLxit. ±j$:Lfcm 

^mmmmu(D-y3(Dmiz^mm^^ ttji^mm^^^ - 
lyif^mi.. m:^mz^^^^^^^tt^^mw<^-:y 

-)[^t6:^\zj: ^jimLxt}^h>. ^m^^^0mm\zm^ 
^^m^^i^<o^m\zmmi^m^^iimr 

ztt<v^. ^m\z$mM\sv&mf'^mj&'r^ztt)<x 

[0 0 5 6] :^mMO>$mm\s\^M^<0%Wm 

A'iS»r®Sr*&^o me. i7lz^v-r<fc3l3:*:||li6<5iJcDl^ 
pTiSfrllK^TSObfi. SB(*S«ll<!:«tti*Sfi12<t» 

0° (D^tm:n^mt^=-oo}Bmm^^n23bf3^hu^m 
>2of3<mm ^ 1 2IC i>f- 1 20 

2Qt^mf&^tlXl^^o ^h>iZ^ B^m^&^2ZbiZ\t^ 

'^^^^^25t)<mm^J^xl^^o tLx. mmwm^^^ 
\z n nw N° ^ - :y2omm ^Mz^t. m^^^mWi 
i2(cfc(t '^ms/^'^ - >2Qmm-^Mz^ t t<n\^r ^ 

c^aicEML. ^ai*SSli(7>ei^iS^gp^23b<tflait4 

<*st5i2o#pr»ieJ»«iJ27^ SH<ri^r-f-n^*tS»"r 
-So zo^omm^^'nomzi:^. m^\m^wmm^2 
^z1\m^Mz^^^sIm^Bl^^2^<D^-:KDm^Jz\t^fzy^> 

V ^yy^-^zfmm\zxmm{^mwLyy±\zm^^^o u 

fc. ll16^z^ijJ^Lrl^/d:l^;t^<gSi*S«l1±l::t*l^^i^* 

i^t^'^H'eMm^tix^mmm^^xi^^o 

[0 0 5 7] JLtSSISfe<$^l<7)|^pIia^[HllS^^ICfcL^r^i. 

1114. MizTTir J: "^iz. $^-^m^^mi':^m5(Dmm/< 

^ - >20lr It ^ ^JgS§g|J5^24fcck t/l^ Pria!lHllSS|I27>!)< 
^1i<*S«1 2flIlZiS0'l^r *S y . fei3ll^^$P5i'23alig| 

ai*s«n^il|lc5so•L^rL^-5o B.mm&^if^2Za^wm 



^^br-^^o ^^§15155^^24. I^Dj53^Is]?S^23b^ 

»ltt<*m*5l2izi&':5lt ^ C <h y l^^ia*ti?b<[Sl±-r 

-So $fea>l^jfi«fcfci^-c(i««/<^->2oa>^g 
§iaj^24 1 igm^Sfei 1 «!: a)Fp1f::<S^m^^Si4A<^^5E 

t-'&cticj^y. ^ss»^24tsm»ft«nt<Dffi« 

r^SI§^Hi5^247!)<«Bii4f*Sffii2(3ifi-3< ii^fzit-<r. 
^wl^^^2^t,mnww^B^\h<r>^^'^if^^^\z^%^). 
i^Rrj^[si^^^30a(z>i^pri^i4;b<iRi±-r^o 
Sl^fi«lcfca^r^iB«^<^->2o*<^^^fi^^;f^fcmtti*s 
m2'^^'^n^^\z<r>Hz> y c^i^ 
(7)r% mi±(*SSi2C0illtA<^</d:'i>c ^^c. iaffi(^)/N^ 
> ^<7) 37 u V zf^ -J HS^ttW L> ^ c t 

[0 0 5 81 >^cffc\ ±^<7>l^pIja^lnl^^^(:i*it^T(i. 

[0 0 5 9] m'-^WL±\znma>m^^Mf3Ll.fz 
IiI2S^vzL— ;Hc*^B^:^ig^Lt-^J^, His. i9fcS 

;ua)¥®llT*fcy. ^i9iilli8(cfc(t^B-BiSeT®Sr' 
me, i9(c^-r.fc^fc*siKwa>i5iis^viL-;u 

lslK37gP^«tANt>afife$tVTl>^o #BI^l5lffi^^30c 
(i-0<7)4iS^(C«mK38/»<««^*if-T-rVU-'5'T'fc 

5^'S^lH)K37ii^M^^SP2iait-f 
X ^^gP22a «!: «6t^38 <!: X)^ ^ «J?e ^ ttr 
[0 0 6O] C(DJ:9>fe[lK^viL— vuse^s^nEf'SISB 

(cli. ^■tT-:^mm3t<w^j^-^Mzmn{^&WL\\±(r> 

R^^CDSB^. O^y|^pIiai|5lK^T30c<D^SSSl^24 
•\i>5i^i«[51S»37a>'< >X^TgP22ai:Jti:^aJ^>fC 

isg§m^Mi4^ff^^u. i&iim^i^i4^#t;smi*^t5 

1 1 ±IC|^ Pli^^ lHJ^m^30c^D J: i;5^'ttlBl^S37(DmS> <^ 
->20^ff^ji£t-^o l^prj£lHl^^^30c*SJ:i;5^' 
i«[Hl»37-€-tL^4xlctSSiJS38^ff^nE-r-So ^LT. l^oT 
3^ll?&S^30ca>^liSSP^24-\i>5><d^I5)8&37a>>r 
^ >xm^a522aa>m«±lcr-;^mil13A<ft^/!jt^ 
l»ttl*S«12^m«Lr. $f>lC|^Pr2fr[sl»^^30c<7) 
^^|gS!i5^24a)ati»Sffii2Jilzliitaffli#^9^tt)-r^ 
fca^cD{flt53i^iBM-r^o iitti*»Sli:*^lllrg^ 

tm^^(D^(D^mi^x=^mt>ui\ ^fz. :^mmm(r>^ 
5^<ii^m=Ei>iL-j[.^mm,r^mzit. ±^(D^oizm 
mi^mwi±izi&mmmm^mf&Lx. i&mmmm±\z^ 

f&r^y5m^mi^x=bmt^ui^ii^. i^mmmm^c^mwi 
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massMeoa^. S2o(cs-:5iNri^i«-r^o uts. 1120 

[0 0 6 2] ilimffi©2S5HCli/^'7-Z>^ (PA) 

ffl3?-f ;i'5'^iiLTg{ifflI518&52fr^iLf>tt. SfiffllHl 

K52izfcMt^D— y ^Xt>:/ (lna) ■)Li>:7-<;u^ (r 
X) t^tf^iSkmLtz'ik. ^^-y- (MIX) -vA:b$;|x^o - 

:7x-XP'y^;b-3f (PLL) iccfc^^gp^fis 
li. mm^ (vco) th-x^/NV^ (Dv) tti^iou^). u 

[0 0 6 3] ^%Bmmmwimmit±t^(Dumm 

^M60b. 60cfr^::^^BJ^li]affl-c^^o "T^drtp^. D21 
mm^*l^V—=^n.ly-^ (CIR) V—^^iy-^ 

(ciR) \zmm^ti^^mm^^5)tmmm^^s2tt)^ 

b«fi£^tl-Cl^^o i2imffl@^(Cii/<'7-r>^ (PA) 
(LNA) >U^if^<^S^i^^;Krt>'5o m22{Z7r.rA 

(PA) tt^iZii^^H^^^V- (MIX) . ^^<^ 

t/g^ffl[sl%(c|i^^i^:K■Cl^i>D-y-<XT>:^ (ln 
A) (MIX) . Uhmzm^^ 

V- (MIX) rcgi^$tt'57^</Nvy (oiv) . "tLx^^c 

/NVy (Div) f::fSiK$tt^f^fiS (VCO) tt)^h>mf&^ 

ax. ^H/U^ (DIV) t^m^ (VCO) ta)rpiicT>rv 
u-^ji (ISO) m$m^i\^xt^ho 

[O O 6 4] 

[^B^(7)3S!i^] Ja±c7)c);dlc:*:igB^ic,^n(i. 

^t. mi^^^^t^ "t^i^cordiizm^ti^mmtfj^i^ 
u^nL^^^mwi\zfsi^x. m^(D^m(D9m^mmi^ 
&wimizj&r5if. %i]<Di^Lm(omm^m\li^mm^^ziS:-:5 

^mni^mmiizm-^i't. nmm^^^mmi^^m^iMiz 



^^t^ihfzm^\z:^i^x. mm»&Witm\^i^m^t 
(Ditmmi^.^i&mmmm(Dm.Mz^^xmpizWLnx^ 
^a>v. W^^^^^il^m^\zmfz-r:zttt<vt^o 

[0 0 6 5] ^fz. *^^a)|^Bria&{o)?S^^fCcfctll^. 

m'^i^^^^^mmi^m^miz^-^ntzo ztiiz^ij. 

t it ^mizj&mmm^m^^mr ^ t . 

m^\m9»m«nzj!h9^mf&Lx^m^&i^tmii» 
mmizm^<^^\zit-<x^m^&^tmm»m^ta> 

[@®(7>ffi^)'d:|%^] 

[01] *^^0«^Ie]?§S^S<7)¥®11-C&-5c 
[05] ^^-X'^v^^^^M. ^^'yyt^y^<7^>:^t 

[06] *^0^a>^ff^19l^^-rKr®0T'fe^. 

[0 7] :$imM0iik<ommm'^yr-Tmmmx^^o 

[0 8] **^a)l^pFiafrIel»*^a>^««4ffi0T-**o 

[09] 08lC^Mt^Y-Y^0?®0-Cfc'&o 

[01 o] *^^(7)7='^:/u^-y-<7)¥S0-e&-So 

[01 1] 0lOlcfclt'5>Z-Z|gBrffi0r-fc^o 
[012] *^^oiifi^^Mo^P&0r-fe'6o 
[013] :*:^B^lc^Mt'61feOl^^aaislK^iF^^F-r¥ 
®0-efe'5o 

[01 4] 013lCfcNt'5)A- Al^Bf^ST-fc^o 

[01 5] 0l30g^pli£[sl^m^/)^. ^SODfla(cEg 
^ti/c4^S^^'ri^®0r-fc'5o 

[016] :$i^m<o^i^\zma>$%'sim]siV6mT<D^mm 
m0r'fe^o 

[01 7] 016(CfcMt>5)A' -A'iSi3T®0^fe'&o 

[018] **e«a>iHi»^vj--;KZ)¥ffi0r*fc'5o 
[01 9] 0i8a>fcMt^B-BS©T®0r*fc^o 
[02 o] :^^BM\zisii-^m(Dmmm^mi:yFrmmm 

[02 1] :*:^0^lc^3tt^ffe(7)ilii«IS®*^-rm0 

[02 2] :$:^|^lc*>lt^ife(7>3S^i«i«®^^Ff«lBS0 

[02 3] ^^t^(7)1t^lHl¥SS«<7)¥®0X-fc^o 
[02 4] 023CDfc(t'g)W-W^I9r®0-Cfc^o 

[^^a>D^^] 
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